Age-related changes of protein- and RNA-synthetic processes in experimental hyper- and hypothyroidism.
The rate of liver and plasma protein synthesis and the activity of liver RNA polymerases 1 and 2 were investigated in rats of various age under experimental hyper- and hypothyroidism. The rate of plasma protein synthesis decreased with age more dramatically than that of liver proteins. Hyper- and hypothyroidism exerted opposite effects on protein synthesis in rats: stimulation and inhibition, respectively. The manifestation of these effects was age related. The thyroid status of animals also influenced the balance of protein synthesis. Thyroxin administration caused preferential incorporation of a label into blood plasma proteins. Changes of thyroid status of old animals insignificantly affected the absolute values of the label incorporation into proteins and the ratio of the label incorporation into local and secreted liver proteins. Age-related decrease of total hepatic nuclear RNA-polymerase activity was due to reduction of the template-bound functionally active forms of RNA-polymerases 1 and 2. Administration of thyroxin caused initial redistribution of the enzyme activity between template-bound and free fractions accompanied by the increase of template bound RNA-polymerases. Prolonged hormonal stimulus also caused an increase of free RNA-polymerases, which reflects the increased synthesis of these enzymes. Mecrazolyl administration reduced the activity of RNA-polymerase 1 and 2. All age groups were characterized by preferential reduction of the bound form. RNA-polymerase 2 activity decreased to a greater extent than that of RNA-polymerase 1. The data suggest age-determined reactions of the body to altered thyroid status.